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Abstract 
A considerable number of people considered to be living in extreme poverty are located in sub-Saharan 
Africa.  To eradicate extreme poverty, it is imperative that investment in infrastructural development – 
such as transportation projects - is encouraged in countries hit the hardest by poverty as infrastructural 
development plays a key role in reducing extreme poverty and driving sustainable economic growth. 
Although investment in infrastructure has increased significantly over the past two decades, concern 
abounds regarding the performance of some transportation projects. Several factors such as ineffective 
procurement processes have been identified as factors that lead to poor transportation project 
performance in several countries. Moving to more innovative procurement and financing practices such 
as Public-Private Partnership (PPP) could spur economic growth. Due to its unique integrative risk 
sharing platform, PPP is considered an effective project delivery strategy that could drive infrastructural 
development. Nevertheless, barriers to the wide adoption of PPP on transportation infrastructure exist. 
To improve the success rate, it is vital that critical success factors (CSF) are identified. No prior study 
succinctly summarized the CSF needed for successful implementation of PPP on transportation 
infrastructure projects in emerging markets. Using an integrative literature review process, 24 CSFs 
were identified. Thorough and realistic cost/benefit assessment, social support, transportation 
infrastructure meets a need, political support, and technical feasibility of project was considered the 
most important CSF based on appearance frequency. Subsequently, three case studies were examined 
to ascertain the applicability of the CSF within the context of a developing country. Results indicate 
that the top 8 ranked CSF were identified in the three case studies. This indicates the presence of some 
similarity between the CSFs for implementing PPP on transportation infrastructure in developed and 
developing countries. The study recommends the development of adaptable frameworks that would 
improve the future implementation of PPP on transportation projects in developing countries. 
Keywords: Critical Success Factors, Developing Country, Infrastructural Development, Public-Private 
Partnership, Transportation  
1. Introduction  
Approximately 1.6 billion, 22% of the world’s population are deprived of basic infrastructure such as 
adequate transportation system, safe drinking water, shelter, sanitation facilities, etc. (Hulme, 2015). Of 
these, roughly 390 million are located in sub-Saharan Africa (Economic Commission for Africa, 2017). 
Several efforts have been made towards tackling these unwanted statistics. To eradicate extreme 
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poverty, it is imperative that investment in infrastructure development is encouraged. Past studies have 
shown that lack of mobility is significantly linked to social disadvantages which lead to increased 
poverty (Ohnmacht et al., 2009; Lucas, 2012). To reduce poverty, it is essential that investments towards 
transportation-related projects are increased. While clamoring for increased investment in 
transportation infrastructure, it is paramount that processes are put in place to minimize cost, demand 
and risk estimation, schedule, safety, uncertainties associated with executing transportation projects 
(Hampton, 2009; Kim, 2010; Salet et al., 2013). One way to improve the performance of infrastructural 
projects is through implementing innovative and effective procurement processes (Pakkala, 2002). Due 
to its transparent and risk distribution capacity, public-private partnership (PPP) is identified as an 
effective project delivery mechanism that could improve the delivery of infrastructural projects in 
emerging economies (including developing countries) (Ministry of Foreign Affairs of the Netherlands, 
2013). 
Regardless of the potential benefits accrued to PPP, barriers to its wide adoption on transportation 
projects in developing countries exist. The objective of the present study is to first identify and 
document critical success factors (CSF) required for successful implementation of PPP on 
transportation projects. Next, case studies of projects successfully executed in developing countries are 
evaluated. The findings from the literature review were compared to extractions from the case study to 
provide contextual information that should encourage future adoption of PPP on transportation projects 
in emerging economies.  
1.1 Motivation  
Infrastructural development such as transportation infrastructure is considered a key driver for reducing 
poverty across the globe (Gannon and Liu, 1997). Regardless of the increasing investment in 
transportation infrastructure, the performance of transportation projects struggles to meet expectations 
due to several reasons including procurement and contract management. Although procurement tools 
such as PPP shows considerable promise, the implementation and diffusion of this innovative 
contracting process seem slow in developing countries (MFDP, 2009). Therefore, the present study 
seeks to identify critical success factors under which PPP could flourish when implemented on 
transportation infrastructure projects in emerging economies.  
1.2 Research method  
To achieve the present study objectives, the researchers combined the strengths of an integrative 
literature review and case study approach. A case study is an ideal approach since the present study 
includes a program-oriented exploration where the researchers have little control over (Yin, 2009).  
These methods are considered sufficient to meet the study objective (Torraco, 2005; Osei-Kyei and 
Chan 2015). A three-step approach was implemented to conduct the integrative literature review. First, 
keywords relevant to the study such as public-private partnership, 3P, PPP, PFI in conjunction with, 
transportation infrastructure, transportation project, transportation procurement etc. In addition, words 
such as critical factors, success factors, and critical success factors were used to interrogate several 
databases. Specifically, Scopus was the primary database consulted since it is widely used in literature 
review studies and is considered robust (Osei-Kyei and Chan 2015). Nevertheless, Web of Science and 
Google Scholar were used as secondary databases to validate articles found in Scopus thereby 
increasing the meticulousness of the integrative literature review process. Next, the amassed articles 
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were inspected to identify those germane to the present study.  Articles identified in phase one were 
included if the following criteria were met: published within the last 30 years, and included the specified 
keywords in the title or abstract. Lastly, each article related to the study was reviewed and synthesized 
to extract key information pertinent to the study. Following the integrative literature review, three 
projects that exemplify the successful application of PPP in transportation projects in emerging 
economies were identified and discussed in order to extract CSFs.   
2. Literature review  
2.1 Impact of transportation infrastructure on poverty  
Transportation infrastructure plays a vital role in the everyday life of individuals around the world – 
including those in emerging economies. Not only does transportation infrastructure improve the 
livability of a people (Okoro et al., 2017), it offers an effective mechanism to reduce poverty. According 
to Gannon and Liu (1997), providing transport facilities can reduce poverty by increasing economic 
efficiency and enhancing opportunities. In addition, “it [transport infrastructure] enables the supply of 
goods and services around the world; and allows people to interact and generate the knowledge and 
solutions that foster long-term growth” (World Bank, 2017). To address the spatial distribution of 
transportation systems and improve the reach of disadvantaged persons, investment in transportation 
infrastructure is encouraged.  
2.2 Infrastructural projects financing and performance   
Generally, infrastructural expenditure consumes a reasonable fraction of a country’s gross domestic 
product (GDP). For instance, the US spent $416 billion (2.4% of GDP) on infrastructure in 2014 while 
Australia and China on average spend about 5% and 9% of its GDP on infrastructure development 
(McKinsey Global Institute, 2016). This expenditure denotes the critical role infrastructure plays in 
most developed countries. In order to improve global competitiveness and economic performance, 
governments in emerging economies and developing countries have increased funding for 
infrastructural projects (Allport, 2008). In addition to government spending, a significant amount of 
resources has been committed towards transportation infrastructure development from various sources. 
For instance, as at 2016, the World Bank Group, through the International Development Association 
(IDA) and International Bank for Reconstruction and Development (IBRD) had over 209 active projects 
totaling $4.2 billion (World Bank, 2017). These projects are funded with a mixture of funds from private 
investors and the government.  
As highlighted previously, the potentially severe impact of the uncertainties surrounding the execution 
of transportation projects in addition to project-specific constraints calls for concern since a failed 
transportation project could have an unfavourable ripple effect on the economy.  It could be argued that 
the impact of a failed transportation project has a greater impact on individuals in emerging economies 
given their limited access to adequate alternative means of mobility. According to Luke et al. (2017), 
transportation infrastructure projects are prone to the high rate of failure due to poorly justified 
feasibility studies and poor operation management. To address these issues, an effective financing and 
project procurement model such as PPP is essential. 
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2.3 Public-Private Partnerships   
Although there is no universally accepted definition for PPP, it is the generic term for a medium-to-
long-term relationship between public and private sector with the primary objective to deliver 
infrastructure service to the public. PPP combines the strength of the public and private sector’s – 
sharing risk across the board to those well positioned to mitigate it. PPP draws on the technical expertise 
and efficiency of the private industry while relying on the regulatory framework and oversight of the 
public sector (Ks et al., 2016).  PPP takes a holistic approach which extends over the entire lifecycle of 
a project. PPP execution process is generally delineated into four stages: planning and identification of 
candidate projects; preparation; implementation and procurement; and management of contract terms 
(PPP Certification, n. d.). Sectors where PPP can be applied successfully include physical infrastructure 
(roads, bridges, ports, etc.), the energy sector (hydropower, rural energy, renewable energy, etc.), 
information and communication sector, environmental sector (water, sanitation, waste management 
systems), basic services (health and education).  
However, despite the contribution of PPPs in infrastructure delivery, the challenges associated with PPP 
projects in developing countries cannot be ignored. This view was supported by Ernst and Young ((EY), 
2015), in which it was stated that despite increasing recognition of the role of PPP as a mechanism to 
bridge the infrastructure gap in light of fiscal constraints, in Africa and other developing economies, 
remains constrained by limited financial markets, inadequate legal and regulatory frameworks, an 
absence of technical skills within government agencies, and political and national risks (Ernst and 
Young (EY), 2015). In Zambia, for instance, the efficacy of adopting PPPs is marred with the legal red 
tapes inherent in the PPP Act of 2009, which does not favourably provide a policy framework for risk 
transfer, delineation of responsibilities and dispute resolution among parties (Ngoma et al., 2014). There 
is rather, an emphasis on administrative procedures and involvement of multiple public agencies, which 
do not augur well with decision-making among usually conflicting parties in a PPP. Consequentially, 
there are inappropriate tax increases and discontinuation of concessions due to low investor confidence 
and instability of government. Likewise, in Nigeria, ineffective and inefficient institutional and legal 
framework poses a challenge to successful adoption and implementation of PPPs. Such challenges as 
poor transparency in concessionaire selection, lack of knowledge of and experience in PPP legislation 
and concession agreements, poor project preparation and lack of bankable studies, poor allocation of 
risks and management, poor procurement procedures and processes management are thus evident in 
PPP arrangements (Mudi et al., 2015). 
Governments’ demonstrable commitment to the PPP model through consistent and transparent 
legislative and institutional frameworks can lower the risk of adverse changes that can reduce investor 
confidence and deter participation (EY, 2015).  
 
 
2.4 Application of PPP on transportation infrastructure projects  
As at 2016, approximately 139 developing countries were exploring increasing private participation in 
infrastructural development (World Bank Private Participation in Infrastructure Database, 2016). 
Nevertheless, the extensive use of PPP across developing countries as a means to plug the infrastructural 
gap has not achieved the expected uptake for various reasons (Ministry of Foreign Affairs of the 
Netherlands, 2013). For instance, in 2002/2003, Botswana’s Ministry of Finance and Development 
Planning (MFDP) announced their intention to increase the use of PPP as a procuring and financing 
mechanism in the public sector. The government considered PPP an effective tool for ensuring 
sustainable investment in infrastructure and managing public finance in a sustainable way. Regardless 
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of creating a PPP policy, Botswana struggled to drive interest in the actual implementation of PPP on 
capital projects – including transportation infrastructure (MFDP, 2009). According to Delmon (2015), 
for PPP to be a viable procurement option, a strong political will is required, effective legal regulatory 
structure, access to financing (debt and equity), guaranteed revenue stream (user charge, etc.), credit 
enhancement (collateral), and effective project selection, preparation, and implementation system are 
required.  These are considered PPP critical success factors.  
3. Public-private partnership critical success factors for 
transportation infrastructure  
For a project to achieve success, it is essential that CSFs applicable to the specific project are identified. 
Identifying CSFs is crucial to management since the CSFs identify the key areas where a positive result 
is a necessity (Hwang et al., 2013). Although Osei-Kyei and Chan (2015) conducted a comprehensive 
literature review of PPP critical success factors published between 1990 and 2013, the scope of the 
literature was broad (not specific to transportation infrastructure). Given the uniqueness of 
transportation infrastructures and the uncertainties associated with such projects, it is permissible to 
assume that the CSF associated with transportation projects would differ from those captured by Osei-
Kyei and Chan (2015). In addition, it is likely that additional literature on PPP related CSF has been 
published between 2013 and 2017. This assumption is justified by Osei-Kyei and Chan's (2015) work 
which states that the number of CSF-related research published in 2013 (6) represented 200% increase 
when compared to the number of articles published in 2011 (2). Therefore, the integrative literature 
review was conducted to determine CSFs pertinent to transportation projects and possibly extend 
findings published by Osei-Kyei and Chan (2015).  
Ten articles were identified through Scopus following the keyword probe. As mentioned earlier, a 
secondary search was conducted using Google Scholar and Web of Science which identified five 
articles overlooked by Scopus. Following a close inspection, one article discovered through Scopus was 
dropped since it was not relevant to the study. In addition, three articles identified through the secondary 
search were excluded since they did not meet the inclusion criteria. Therefore, ten studies (Scopus =8; 
Web of Science and Google Scholar =2) that met the inclusion criteria were analysed. In total, 24 CSFs 
pertinent to transportation infrastructure were identified following content analysis. Below are the 24 
CSFs ranked in an ascending order (based on their frequency of appearance in literature). Table 1 shows 
the top 5 CFSs identified through integrative literature review process. 
(CSF1)Thorough and realistic cost/benefit assessment, (CSF 2)social support, (CSF 3)transportation 
infrastructure is needed, (CSF 4)political support and stability, (CSF 5)technical feasibility of project, 
(CSF 6)experience, Commitment/responsibility of public/private sectors, (CSF 7)shared authority 
between public and private sectors, (CSF 8)capable public and private partners, (CSF 9)favorable 
investment climate, (CSF 10)stable macro-economic environment, (CSF 11)competitive procurement 
process, (CSF 12)transparency of procurement process, (CSF 13)well-organized public agency, (CSF 
14)sound economic policy, (CSF 15) efficient procurement process, (CSF 16)appropriate risk 
allocation and risk sharing, (CSF 17)favourable legal framework, (CSF 18)good governance, (CSF 
19)availability of suitable financial market, (CSF 20)implementation of innovative technologies/ 
solutions, (CSF 21)government provides a guarantee, (CSF 22)revenue forecasts, (CSF 23)community 
engagement program, (CSF 24)performance specification/payment mechanism. 
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The top five CFSs identified through content analysis are: thorough and realistic cost/benefit 
assessment, social support, transportation infrastructure meets a need, political support and stability, 
and technical feasibility of the project with a frequency of 90%, 90%, 80%, 89%, and 80% respectively. 
Using a factor analysis approach, Chou et al. (2012) identified 10 critical success factors pertinent to 
high-speed rail projects while Macario et al. (2015) identified 5 critical success factors that could 
influence any transportation infrastructure.   
Table 1: Top five critical success factors based on the frequency of occurrence.  
ID 
Critical 
success 
factors  
Source Year  
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CSF1 Thorough and 
realistic 
cost/benefit 
assessment 
Chou et al.; Mladenovic et al.; 
Hsueh and Chang; Smith and 
Gannon; Wang; Murray; Askar 
and Gab-Allah; Kaenzig et al.; 
Bae and Joo.  
2012; 2013; 2017; 
2008; 2015; 2007; 
2002; 2008; 2016 
9 90 1
CSF2 Social support Chou et al.; Mladenovic et al.; 
Macario et al.; Hsueh and 
Chang; Smith and Gannon; 
Murray; Kaenzig et al.; Askar 
and Gab-Allah; Bae and Joo. 
2012; 2013; 2015; 
2017; 2008; 2007; 
2008; 2002; 2016; 
9 90 1
CSF3 Transportation 
infrastructure 
is a need 
Mladenovic et al.; Hsueh and 
Chang; Smith and Gannon; 
Wang; Murray; Askar and 
Gab-Allah; Kaenzig et al.; Bae 
and Joo. 
2013; 2017; 2008; 
2015; 2007; 2002; 
2008; 2016. 
8 80 3
CSF4 Political 
support and 
stability  
Mladenovic et al.; Macario et 
al.; Wang; Smith and Gannon; 
Kaenzig et al.; Askar and Gab-
Allah; Murray; Bae and Joo. 
2013; 2015; 2015; 
2008; 2008; 2002; 
2007; 2016. 
8 80 3
CSF5 Technical 
feasibility of 
project 
Chou et al.; Mladenovic et al.; 
Hsueh and Chang; Wang; 
Murray; Kaenzig et al.; Askar 
and Gab-Allah; Bae and Joo. 
2012; 2013; 2017; 
2015; 2007; 2008; 
2002; 2016. 
8 80 3
 
4. Case study illustration  
Following the successful identification of 24 transportation infrastructure CSFs, it is important to verify 
if all 24 CSFs are relevant within the context of emerging economies and developing countries. 
Therefore 3 case studies from developing countries are presented below:  
4.1. Case Study 1 (CS1): Bus Rapid Transit, Project, Bogotá, Colombia 
Urban migration is an increasing phenomenon in developing countries due to the promise of a safer 
environment and a better livelihood. This growth put a strain on the infrastructure of the city absorbing 
such influx. Bogota, a city of close to 6.5 million in Colombia experienced a similar scenario and 
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witnessed severe bottlenecks in the transportation sector. To meet the growing demand, a bus rapid 
transit was proposed by the Mayor’s Office as an effective means of alleviating the growing congestion 
in Bogota. Design, planning, and investment were executed by public institutions in Bogota while the 
private industry provided technical input and operated the system. TransMilenio’s primary objective 
was to create cost-effective transportation that would improve urban productivity in Bogota. After the 
implementation of the BRT system, users are saving approximately 223 hours a year. It is also 
considered the most popular public project in Bogota.  
4.2. Case Study 2 (CS2): North Luzon Expressway, Luzon, Philippines 
Approximately 50% of Philippines 91 million residents live on the island of Luzon which houses 
Manila, the capital city. North Luzon Expressway is considered the primary transportation corridor 
connecting Manila to central and north Luzon. This corridor handled a high traffic volume of more than 
160,000 vehicles a day. The expressway was built between 1975 and 1977 by the department of public 
works and highways and managed by a private entity which was then bought over by the government. 
Years of poor maintenance, high accident and fatality rate, and growing population significantly 
increased congestion. Following approval of a 30-year BOT contract, the Manila North Tollways 
Corporation (MNTC) (four partners including a public entity and three private companies) repaired and 
expanded the expressway between 2003 and 2005. The total cost for the project was $384 million. To 
recoup the investment, MNTC assessed tolls to vehicles using the expressway.  Commute time and 
congestion on the expressway were reduced by MNTC through widening and proactively maintaining 
the roads. 
4.3. Case Study 3 (CS3): Port Expansion, Colombo, Sri Lanka 
Colombo, the capital of Sri Lanka is home to one of three major deepwater ports in Sri Lanka. Due to 
its geographical location, the ports in Sri Lanka are poised to be a significant global player in the 
shipping sector. Between 1987 and 1997, the throughput at the Colombo Port facility increased from 
sub-500,000 20-foot equivalent units (TEUs) to over 1.5 million TEUs. However, as at 2004, Colombo 
Port was losing its competitive advantage to more modern facilities. The investment was required to 
improve its facilities and drive up market share. To achieve this objective, the capacity of the terminals 
at the port and efficiency in container handling had to be significantly increased. The Sri Lanka Port 
Authority and several private companies signed a 30-year build-operate-transfer (BOT) concession 
under the South Asia Gateway Terminals Limited (SAGT partnership) in order to improve, expand, 
operate and manage one terminal at Colombo deep port. The project was estimated to cost $240 million 
but was executed under budget ($227.4 million). Throughput was increased by 45% annually and wait 
time was reduced from 6.9 hours to 0.9 hours.  
Complete description and summary of each case study can be found using the link provided below 
(Source: http://academy.ssc.undp.org/GSSDAcademy/SIE/VOL15.aspx) 
Table 2 highlights the CSFs extracted from each case study. It is important to note that although not 
captured in Table 2, at least one CSFs (out of 24) discovered through the integrative literature review 
process was considered a CSF in the evaluated case studies. Although not conclusive, this finding 
provides some validation for the identified CSFs. Furthermore, it could be inferred that the 
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transportation infrastructure PPP CSFs for developed countries are also applicable to developing 
countries although the level of importance (significance of each CSF) was not ascertained.  
Table 2: Critical success factors discovered in case study projects  
Case study 
Projects  
C
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11
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C
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5 
CS1 x x x x x x x x x  x x x  x 
CS2 x x x x x x x x x    x   
CS3 x x x x x x x x  x  x   x 
Frequency (%) 100 100 100 100 100 100 100 100 67 33 33 67 67 0 67 
 
CSFs’1 through 8 were mentioned in each case study leading to 100% frequency while CSF 10 and 
CSF 11 were present in one case study (33.33%). CSF 14 did not appear in any case study. Although 
not completely consistent, there seems to be a reasonable overlap between the frequency in the case 
studies and the findings from the integrative literature review. This finding indicates that the critical 
success factors required for implementing PPP on transportation projects in developing countries are 
similar to those required in developed countries.   
5. Conclusion  
The current study set out to identify the key factors that predict success in implementing PPP on a 
transportation project. To achieve this objective, an integrative literature review was conducted by the 
researchers to identify PPP CSF for transportation infrastructure in a developing country followed by 
an in-depth analysis of three case studies from developing countries to validate the identified CSFs. 
Results from the integrated literature review indicate that 10 articles pertinent to the current study were 
available. Within those 10 articles, 24 CSFs were extracted. Based on the frequency of appearance, the 
top five PPP transportation project CSFs are thorough and realistic cost/benefit assessment, social 
support, transportation infrastructure meets a need, political support and stability, and technical 
feasibility of the project. Analysis of the case study indicates that all 24 CSFs were identified as a CSF 
in at least one case study. Future research should consider conducting a more in-depth analysis using 
multiple case study drawn from developing countries in different regions. In addition, collecting and 
analysing questionnaire response from industry expert regarding the level of importance of the 
identified transportation CSF will provide much-needed direction to future PPP proposals. Finally, a 
framework for adopting PPP-based transportation infrastructure in developing countries is required.                               
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